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ABSTRACT: 

PURPOSE: To shorten the regenerating time of an absorbent and maintain high NOx 
absorbing capacity by disposing two NOx absorbents of small capacity in series 
upstream of an exhaust passage, and supplying a reducing agent in such a way that the 
air-fuel ratio of the exhaust to the upstream absorbent is on the rich side while adjusting 
the exhaust to the downstream absorbent in such a way as to be on the lean side. 

CONSTITUTION: A reducing agent feeder 3 is connected to the exhaust pipe 12 of an 
engine, and in consecutive order toward the lower reaches, an upstream NOx absorbent 
lA is provided, a secondary air feeder 4 is connected, a downstream Nox absorbent IB 
is provided, and an oxygen concentration sensor 5 and an exhaust gas temperature 
sensor 6 are connected. The upstream NOx absorbent 1 A is to be of relatively small 
capacity, and NOx is removed by the NOx absorbents 1 A, IB. At the regenerating time, 
the excessive reducing agent is supplied to the upstream NOx absorbent 1 A to obtain a 
rich atmosphere so as to regenerate the upstream Nox absorbent 1 A of small capacity in 
a short time. The excessive reducing agent flowing downstream is completely absorbed 
since the downstream NOx absorbent IB is in a relatively lean atmosphere, and the 
downstream NOx absorbent IB is regenerated. The NOx absorbing capacity can be thus 
kept always high. 
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(54) [l&i|90!>««:l niMSnoHj^SKt^B 



(57) imii 

mm 1 A t TSgffliN Ox mmn i e t -srisjiitEst 

±S[fflNOx iSHZafllAJiTSSIfflNOx iglRS!llB 

sEDlNOx iftiD9iqiA(cjgfg%S<0S7^i&e^L-C*J 
y^^ffl^-CigSffllNOx iRJCSraiASrS^i-?,. ±a 
fflNOx l»lR»|lAi:Ta[fflNOx (SiRSUl Btorat 

Ox iaiDsifliBt8t^^&«j^(02aii!ut$-aMsmi£ 

^CSOSrri,. ±8SfflNOx lRlO«'IlA{±'J«yf-#Hm 

±S5HNOx «JlWniAt1Bfi$<x^rfi»ofc5§^coja7n 




IA-Jii8«N0z««m 
tB"Ta«NOxiSiR]tl 



(2 

1 . 

Ox ilJDOTfc5JA-tS#m«t>fc:S7C»li«»^LTiiiiaN 
Ox iSJR^*-^>i»iRLfcNOx ^ftasSl^rSfcftfclBcaj 

±5saffl<7)NOx iRiDKqj-TsEfflf^NOx mrnxo 
^h^stf stttfc:, iraNOx coatas, ^T^fm 
trisajiafliNOx mmt:iw^-rm%ffmiatifi. 

i^fciuferssiaNGx (Sflonfc&A-rss^tT^saiit**' 

[0001] 
[00021 

ttm^e 2-10682 6^^«fc^$iTJtt><7) 
fgRO^PttT-CNOx ^(RJR-rSNOx IRID9R ()|»{) 

[0 0 0 31 NOx i»iK»lfc:i»iR$ny:;NOx co±a!M[. 
3) irffofcMzti. NOx i»iR»l<0#IBMM^jgJg& 

v^ytrto. NOx mtm<^^mmmmi:Tmti»biz 
as<^«iiE«!!rcNOx mmtzm^ 

S . IMWme 2-10682 6^^«<^ST-«, 50 
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NOx «iRffl<?5ii4smoigfc:NOx iW5ara^<^f§5<^ 

[0004] 

iwmmiLi 3 fci-siiai ±^^^18186 2-1 0 

6 8 2 6^^^«^a<7) i 3 xy i/yaiE^'fc:, II 

^sf^ftfc: N Ox mLm^m^<r>^imvth i 3 
t:-ts/:i«>tc«. tt^jisic^iONOx mm:m\ 

Ki!SLT)it:«0J«i.TS4S#*ff3^O!fi5S*** 

[0 00 51 -f-C-C, afflS'ffclNOx iRJUOfltSL^t-^. 
»«Og»l.i&iBBrr6i:i:^:<, NOx (RJRSkDH^ 

^i:^oXoiZ'thZhifimi±Mt.L\^. Hcotiib 
fc> »l£±mi^4t^:V^J:3=5:^^<^)3®E^ (Wi. 

Oxy>?:/<o»5R<osa*«TS-U:T*»<9NOx 

[00061 L*»L. iO«^NOx i»JRffl<OB^f^ 

«1^^<?>ae^*Jtiti LJt i: izcDmrhtii iltiz 

0^*-5TL*(-\ NOx ®iD9PJc7)ffifeg^(Cit^fc$ 

iKi^^fttmif. NOx (SJKffjtiwzsii/^NOx m 

IST{i-H)-^H*^lT 3 ^ i: t^T^ ^ ±£» 

i^x't>':>xi>z(mm^fi<om^mm^^iz\i 

^{c^:Sffi|6i3&Jfc5. zcrtfzib^ NOx i»JRa5«+^t 
NOx lSJKIg^*J|gSL^:<rVt)^-CfiM$<tSC:2:(c^: 
0> SfSlfcoNOx «#5&H~i^fc:8MI:§*i.-f(clfcaj$#t 
*ra@*-'*>*. NOx iSiimoSfi^/h$<-r*UfJfcK 
6<Mi^T't>+^)-=5rS4^tf3^fc*^T^&**. NOx 

Ox mmifimLXLt\>mf,'^NOi 
[0007] jisrast^;^^. NOx mm 

iz^-rm%i:im-ti'tz^^ff)^kti-tfi^Lf:: 
«^t:<o;^tNOx «iK«l«S^#*tf 3 J: oizLtim 

iz. 5sv^^^^NOx mmcowj^mm^-^. ^ 

tNOx ®JtZtg^^S<«-oito-C#SrtiSH8P8<OSt 
S5SMl^*ll«W-S its: B«k LTV^S . 
[0008] 

t i>±m(omsmmfinz)i\,^x u -y?^<^)iii8«t 

i&ff3rtj!81ill«^^ii»K:. ^U^m^mUcJfiV- 
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3 

ttm+tji7SW*fl»&LTw^NOx |RID8W*»/5>®IRL 

«»li&»§v31»fc:l^fc:2-?i!SL. ±a[fl8«0NOx ifi 
iRffl5:Tafll<0N Ox mmii *)'t^S.b-rt tti> 
ffENOx (^iJtfiJ, jaTuSfrntlflE-h^lBlNOx 

[00091 

m\>^xmmth. 05«^-<onox «iiJMiifc:-5v^TS 

(ClClTNOx l»IRiyji:li. -«l^a:tOtNOx 
O*^ 0 y V^*»i>tcfiy#LT ( NOx ftJRfflfciSilfc: 

TV^S. i;t. 05O;<f-ya. b{±|f4^S:+4)-tC 
:g<i:-?;tJ^S:. ii-zTa' . b' «H4lBf^*««V^ 

«W)NOx (»JRig*liW^i^<^>Sm2gJSf;lt**»J-y^-C* 

[0 0 101 i:'^. H6«H-<oNOx mm^M^m 

NOx «lR|gAi:ff^i^b<Oi9<%^^-t@T;5«. S 

lyj^^L. ^b. immmti:mmsmitMmiz 

[00 1 11 Mtc. H7<i^* (®JR-C^I.NOx CO 
T;{r-:rcaSJi(!rvh$v^NOx iRJtOn. A-fditm 
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fUSidt. NOx ®JR»l«S»*«/h§lr>«irffil^<0 

stcNOx f&im)]i:mw.-thzttfix'^t. 
[0012] ^mft^ii. mm»<r>±mnziiit^ 
§ac7)/jN$v^NOx ^tmi:mmt. rmmiztatmi 

$a<0;*:#V^NOx ®Jl5»i|^SSL'CPi:fir<0NOx ®IR 
X ©JRa^taifl^rficOjijcfflSrfitJ&LTiSSINOx « 

4a<r)NOx mim)]i>m:kt& (H5~7) . Vi-^X 

mmimitmmoli isiRsitiosf^+coNOx 
ifimtfuzf^^tit, 

[ 0 0 1 3 ] ±iSfi!NOx mmizmiizm^^ 

^jtans**, TsaiNOx isCTiisaiSNOx ©jr 
mx 0 u-yfii (ai&^asjtH) (^mi^iztm^tix 

\^hfzif>. STcSKiTSfflNOx iRJESllc^^fc^fc 
.im^iv^j:\.mjiMifi:h:SS,tz1&tii^ti 

[ 0 0 1 4 ] ^fc, ±5ifllNOx iail!OW{±lk«S«/jN§« 

xh?>btuz±mmz&mti>t:if>NOii «yR*t>^ 

IB*«^<=Sr*i:B^1t*)ti.61?rti»iRIB^)35»<l!eFLr 

tto^t^t>^i)\ TSffllNOx ©JlJ^JiltlgfiW;^ 
fi-C&OiSLlfflNOx (»lD«iJtc«^TNOx iSJRit^J^ 

fc»>±e£iffl N Ox f&mim.fRmijimTti:i^xi> 

TiSfilNOx ®lRa'J-CStm+<7)NOx <7)|5fe*ii^t4?*T.. 
NOx t^AmzHLiii^iilZbH^W 
[00151 

[UteWl 01fc:*l6BB<O»^fl^S?:T^— bVWx 

y'jyiz^UcmMm^.miizii^^x. loa 

T^— feVl^x^i^y. 1 IJixyj/ViO^Oiim'i. 1 
<7)®§i'il lfc:{±x^'-y^'w^yk7'13*«^Jt4>ixTV^ 
[00161 «y ^'W^/l.ri 3J4^il!l$<^)«SaS(l 

mmui^miz&m^tixnf) . m^NOi m.Kmo 
m»mizmms.ix'm^ti. m^smm-y 

•Cx>s/yfc:iRA$<lS3g^i&fiT3-frS. 14»±^ 
i£0mFmm:i^yh (ecu) 2 0i)^ti>(0m^^^if 
Xi/\ y9 -A/WT" 1 3 i^mmfhX=r v rt- 

mffT^'f-*x-^'^<oaffi[^:}^<Dr^'f-j«.x- 

[ 0 0 1 7 1 X. xy j/ySt^-g 1 2fc{4±^ffllNOx 

ftJDKHiAtTffiffljNOx mmiBtm.nhtixii 
0 . mm 1 2<o±a[ffliNOx (sicesii i Ammzism 
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NOx ®)D8WlAi;TS[fflNOx «JR911 BttOSfctt 
Z»3S^«*&S®436*. T«WNOx «l|JEfaiB<OTS 

[0018] S7C]n«^tgilS3U. ±8SfflNOx iRtm 
1 A<^±Sffl<OStm'^l 2tS7EJPlSriM«-S«»#3 
a^iii.. ECU2 0*>/i>OA^Jfi^t*StTBlrS<^fi 

[00 1 9] t.ti^ Hfc:2 0T^mxyi^>lco« 
^fflji^-yb (ECU) -Qhh. ECU20JJCPU 
21. RAM22. ROM2 3Xtf7Jj:K-h24. aj 20 
h 2 5 * ffli:fc:Si*-|Ml>'N'X 2 6-C«^LJtfll«0 

-A/l.:^l 3<^ffliH«, 3i70W«f&IIS3*»^,<!5jl7C 

TTSEMNOx i»irowiBt:iiSAfs»^<o3g«yti&a 

«D3ti^>E C U 2 0 «OA*;K- h 2 4 fci±. B^«S-b > 

[0020] ZiJi:SSlftl^fi4J4Si);Ky7^JnE 

^«»&S4 a. Xx>'/>'N't-^^T:7^jLX-:J'4 
b i5r«^SS«Sl»#4 c . mfJXiVA d ^rfili-CtJ 
0, ECU2 0*»^WSll«g#(3j:»)a[SH«#4c<0 
r^'^iX-:J'4 bS:i®&UT8EtSiJ»#4 ciOlBS^ 
|g;c, /X;l.4d*»/i>Sm'il2tSA-rS-a^<^ 40 

[0021] NOx SWDOTIA. 1 B(40litfT;l'5^ 

i:*«fflJ$Sil-CV^S. CK^NOx ©JCafllA. 1 BJiS 
A-f&Sm<OS«Ut*«y-:^iO«&K:ttNOx J«JR 
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[0022] ^rtJ, Ij^mmm^Ut. ^C-??ttN 
Ox (RJOOiJlA, 1 B<o±Sffllo»fvaaK'xyi^->'«| 

of, NOx IRIDSFIIA. 1 BoiSauwr^ilBtjB 

[00231 Hf^&eSkXtM.. -f -Hf/Pxy >;y36«ffiffl 
0. NOx ftlRSUlA, IBIlS^^+iONOx <0«IR$r 

ivo^ma^jm^'thh. nox iimjkijia, ib« 
iRiRL^vrNOx (rmiA^o. ^(mMmmmim: 

^r*«^.i<^«2ftaif^ffl{4B2t:5rrJ: 5=Sr-><;>-X-fc.-e 

[0 0 24] m>^ mjmjf'ti^^i'o y-wc^&fcss 

SJ:pt::ttii,^02 *?02 - *>ttio2-<ojg-ce^ 
pt<oSiiifc:ft«^S. syjm*«NO{4aife 
Pt <^)^±TC:<002 - *Jt«02-i:RlEL. NO2 
i:=SrS (2NO+02 — 2NO2 ) . <*:v^T±^$ixyS: 
N02 «7)-spjia^pt±T«fl:$itoo«ii«i)rt{c® 
JR^ixTBeflS/^lOABaOiiJS^L^rj&J/i,. H2(A) 
fc:*$*iSJ:3lc«S'f3j->N03 - <mtmmNi:. 
ISBrrs. CKOiatrLrNOx j6f«NOx iliRSIrttciR 

[ 0 0 2 5 ] . SSy.sm+<^l8Ri8«*<Kv« •) 

a^Pt (O^STNOz «lll3Kfl£7)NOx it 

iKI£>3*Jia*lL^r>->|i80NO2 ff^wmuzmsc^ttx 

fSfi«7)mmmimTLXNOz (osEMt&^m^tt 
^imiin (N03 - -»N02 ) izm^. zoixiR 
min<omt^:fyN03 - *jno2 cmrmmi)^^ 

[0026] -^r, syj^m+tHc, co^<7)ji7ciS 

^'^itr&i:. C:tt^,c7)j£5i-l4a^Pt ±0i^02 

Lxm%'^<nfm^^^i&T^^h. ttz. mm<^ 

SfflgffiTfciONOx igiUMfllA, 1 B*>^>|ftft5$i^ 
7tN02 «a2(B) C^-fidfcHC. CObKf^LX 

*qri£U^:<!SrSti»J0aH*>'9»C36»<9<Ji:'^4:NO2 3&<ft 
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[00 27lfiP^. SSTJ^^+OHC. COtt. 

wc(mE.)s^inttii>b(oiiOn mm^NOx lo 

llJ»>J4»/oKai$iiS (NO3 - ^N02 )<0Ri5A<IIH 
^U -y^fc^fS^llfc^rO. NOi <0ttaja[S3&«S 

±-C<0 (2NO+02 — 2NO2 ) tf5K^fcElE*«S<^: 20 
[00 281 ^r*i. ^J^IttM-Cti. JiSKHNOx «JD^ 

m^mmi:mmti>tiibiz±mmNOx mmiAUT 
sfflSNOn mmiBizMt^X'^M<oi,<Dimm^ti 

TV^§. 30 

[00291 i:^. ^limismxii. wmmm^stf^ 
j:0T«aaNOx «iRsiiiBfc:5jA^s«m<7)Sfiyts- 

[0 030] ij^fc:. H35rfflv^T*ll;te0ll<J5NOx ®IR 40 
M«0ff4Sf^fcov^t:iiBfl1-6. 03Ji. ECU2 0(c: 

comt:yplX\''>l . 03<O;I^-f->{iECU2Ot:J:O 

-s^iafttuffsixs. m3iz)i\.^xji^>ifix^ 
-h-tSiixx-yrsoi-ciixyi/vimgaN, r^' 

-t*^^,. ttz. NOx iRicK'jajPT'c7)#f^«tio^iie 

Rox*»'^iiJ^-b>-9-5*>^>-eii^itA*$ii. Xx-/ 
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[003 1 1 ^^-e, NOx r&mi0mmffmHi. 
( 1 ) r^'-fe;i^Acc}C(»'m^MJaT. xys^y 

iH«saN*«m«fiiaji'e*&ii: (-r^rij^xyj/y:/ 
i^-^+Tftscifc ) . ( 2 ) x>'i;>^^^iaeTBx*« 

m^ia^JLh-Cifc&^i:. (3) NOx (glRSkONOx 

mmammma±.iz^'yx\.^hz t . m-ch o . ± 

a ( 1 ) ~ ( 3 ) <7^fr*«ifciLyt:J©^co;^i{c;^x-yr 
3 0 5lilT<0NOx iSiDapJB^f^Jrff 3 . 

[0032] ciciT. NOx mLMc^M^i^^yi^yy 
U~^'Ptz<7>/fffd(0ii (Ji^fl^ ( 1 ) ) . m^miz 
im^X 5 fciRSvv^ >y ^J'wnW l 3 tTSlA 

h. ^^lag&m^fitLli (JJE^ ( 2 ) ) i: 
•tt<r>ii. NOx ifilR^Rb&SNOx cOttHJ. 3i7cf^ffl<0?S 

tit. NOx fllR^NOx i»IR&m£ffi»±(C 

^r->r v^S Z t ( J«fr ( 3 ) ) ^B^HlT^fc t 

x\^h(on^^M^wimifXMizM^ifiiSmim 

[00331 ^:*>, N Ox KflJ^JcONOx »RlRfi»±, SO 

mEci}2oi,zx*)mfT^tii>)V'-^yizx*). mx.\£ 

IRtLTECUl 0c0ROM2 3{C^eLTl3^, 

im^izTi'-tfm&bMmLtij^^iMmnzi on 

Ox ttas**«ft. c:itK:-«<^«Sft*flltfcfc<Oi&± 

a-^^rtiONOx®yDaPl<7)NOx ©JRifcLTaS 
■tSifctcJ:0^'^<i&. Xx-yTSOST'NOx ® 

7 C *«m^«C R tUi*>5*>*«¥fl^§ 

ifi&iLLxipi:>(oimv^tzjcm-f-i>:i!f^y^'Ch *) . 
0r«ficR«4. NOx mmim^i:^7-r?><^iz!m 
b ^tim^^izm^^t}i^^ymfmwvS)i. 
H^i^tiNOx mmo:^^rmizX'>xmti>^ 

Xhh. ;^T-/r30 7-CC^CR-C*r>fc«^«. BP 
t>S^*^TLTV^|,(0-CXx>yr3 3 iJaTS-HfiL 

[ 0 0 34 1 >^X'5'r3 0 7TC<CR-C*-3Jt%^ 
{±, Xx-yT3 1 iJ^TONOx iRUiSimSf^SrllfT 
-rs. ;^x>yr3 1 ITii. xy>'*y®^'g 

5. T-r— fef^l'Xys;yTI4i»A^Slft&^v^fey)?j* 
[ 0 0 3 5 1 v'-^ ^ w^;|.r<^ISK{4^^r»5&W* 
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•Cm^^tlX^O. C<0iia{4ECU2 0<0ROM2 3 

CS:fir-:/n^»Tffi»«i$*iTV^S. x't'/TS 1 1 
!5:S J: a izi"^ «y ^-f^}Vm^^:t.:t.~9 1 4 ^191(1 

mSLtLXW^^tl. ECU2 0<0ROM2 3fc:jafir 

[00361 Xr >/r 3 1 IXitZjS^m^ 
1 2t:S;A$nS. ijtV^-e. :^x»/r3 1 9*»^>3 2 5 20 

f-y-rs 1 9t;'«Xxyr3 0 i-cf^sxfc'Stm^ 
i8]KRox*<J5r««Rst«±*>5*>3&q3|^Sii. Rox^R 

3tT*mfxf-yT3 2 i-caasiffli#4 cmsvA 
im&m.pti\mm^tii>. ^ti. Rox<Rst-cft^t 

{f. Ax«yr3 2 3Taai«l»#4c<0Biev» f^Bi^. 
\mx^fih. rittiO. SaMfflW4cc7)iHgVA 
S!SiiiS-b>-9-5£Ott!*Rox*«m^€R.tfc^r&J: 
5fc«lJ»$nS. :*^l6S0i-C*4. J:amS«Rst«. S 30 

wsmisc:k^-thimm.izw^^itx\^h. xx«yr 

3 2 ±£t J: ^^Liimyt^ 5:Saffl»# 
4 c <?5r ^'f- 4 b (caiA LT^k-^y ^*IT^ 

[ 0 0 3 7 1 ^rfe. XT^vrS 0 
^•r«.*\ *^^Ji:^x«yT3 0 3-CS4llfKfefr*«jR 

1 ) . x^ /rJ'-Kyw:/! 3*<^fc$ii (Xx-/r3 

3 3). mmmtzjSi&mmjjfiWAL^ti (xt- 4o 

•y 7-3 3 5 . 3 3 7 . 3 3 9 ) . Il4«m4f|t±$<t 
5. 

[0 0 3 81 Ji^tOidfc. *IIStW-C{4. NOx iRJR 
yi^>ru-^*«lSiK$ixSiO{±3M:lT<:OJ©^«^ 

<. w:LJiti4saH>«o. 1 o»jjLU$^s<ott 
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Oi i»iD^ 1 Att'J y i-mmrxm^fihiitt: 
L^rvt^-ctisasNOx mmn Atzx*}. 

<^NOx S-S9*«tl^t- 196 

NOx *llttWT{4. Si^racTjxyi^yr 

V-^^tmmh1xk1S^{Z{>. iRJR|g***lil®L 
^iSSflSNOx iSlRSIlAfcJ:0*i:^t:tNOi ^iSR 
•C^ *3t<6Jlia[^fc-^tx 5 .y 3 VifiWtfhZ. 

[00391 ^fz. TSglHNOx mm 1 B JiSM^ 

a'JlA2:ffljfiL)t^SfaS:)!!ffilLTV^S/::«>. NOx 
<^)i»iR»»4iJ'^r<jC'«NOx i»JRtgft<0fiT«iJ'=5rV\ 
ccoy^^). »E^tJ:0. WEm<nm.li^m-oXh 
aaSlNOx iSMJ0BlA*5ffi»LA:J:3^rJ©^Tt.TiSaa 
NOx iRiI50WlB{c:l4ifc|»9^v^ift«tg:^j3&qs-?TV^& 

tzny^tkit Lxn\^%nmmi:^-^z t ifix^ t . 

[00401 ±SfflNOx i»I15KfllA5r'J-yf-# 

Lxmni^tihifi. zmmmtmi. m^no 

X «^i:^<|gt,^;&nXATNOx (RiDailfcSJR? 

tLTBaOi:|£^LTBaS04 Sr^-TS. Zff)Ba. 

S04 JiikigW$^L^fl:^TJ)S^4^>-fi4j£$tL 

I.i:^$fifc:<<, NOx «IRffJ4'<0BaSO4 

m3iMm.izmLX±Mff)B a S04 S-4HJ?^|.c: t 

imrc$>hVimi:>tix\>^h, ^fmoxotz^ 

m±^tii>. -r^jchh. ±aaiNOx iRiR»m«gih 

y yrttxhWimL. TcSfflNOx iRimmmLm 
Kii^NOx mLm)j<7)&Tm±-th. -u. fistis 

»S:S»-W:±ffiffl|NOx ©JRSfltt'J -y^ (jItc) Wm, 

coma^ff a ifix% i>(r>Tf> s . 
[ 0 0 4 1 1 1^:;. mimcomtmimjcMt tx^ 
mhi%^iimLt:m.ms3mmm<mmizm 
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